The pair correlation function and the correlation energy density of two-dimensional electron liquids are calculated on the basis of the Salpeter's Debye-chain type expansion. When the two-dimensional plasma parameter £=2nne 4 T-2 is small, the expansion to the first order gives the correlation energy to the order of £21n £.
Introduction
Electrons in the surface quantum states of dielectric substances such as liquid He make a two-dimensional system, interacting via the Coulomb potential, when the temperature is low enough not to excite Since the positive charges on the metallic plate provide the uniform background, results of experiments on these systems can be compared directly with theories of classical electron liquids. The properties of these two-dimensional systems are of interest also becausE the relative importance of the individual-particle aspect to the collective aspect is enhanced compared with the case of three dimensions [2] .
In addition to experiments on electrons on the surface of liquid He, numerical experiments [3,4J have been useful to analyse detailed properties of two-dimensional electron liquids.
In this paper, we make calculations of the pair correlation function and thermodynamic quantity (the correlation energy density) on the basis of the Salpeter's Debye-chain type expansion [5, 6] and compare the results with those of plasma-parameter-expansion analyses [2,7: and recent numerical experiments [4] .
Debye-Chain Type Expansion
The pair correlation function g(r) is given by the cluster expan- For the long-range potential such as the Coulomb potential, each cluster integral diverges, and it is necessary to modify the original cluster expansion by performing some kind of partial summation.
Salpeter [5] derived the Debye-chain type expansion introducing the r-bond which is the chain sum of f-bonds given by
To the first order of this expansion, we have w(r)~v(r)/T-wl(r), where wl(r)=r(r)-f(r).
There are two kinds of terms in the second order and w(r) is given by 
where y=0.5775··· is the Euler's constant. The resultant value of E /nT, however, is exact only to the order of £i the exact value is c known [2, 7] to the order of £2 1n£ as E /nT=(l/2)£ln2£+(y-1/2)£-(l/2)£2 1n2(£/2)+(l-2y)£2 1n£+O(£2). 
Numerical Computation and Comparison with Experimental Results
In the domain where the plasma parameter is not much smaller than unity, analytical evaluations of the terms in the Debye-chain type expansion is not easy nor useful. Here we compute their contributions numerically.
In Figs.2 and 3 , we show the values of the pair correlation function and the normalized correlation energy density given by Eqs. (3) and (4) In the remaining integrals, the main contributions come from the domain O<x«l and they are evaluated as From Eqs. (A3) and (A4), we obtain the value given by Eq. (10).
